In this paper, meant for combinatorialists, we give a proof of equipotence of two families of partitions ('Primc conjecture') which appeared in the early stage of representation theory of affine Lie algebra A
Introduction
For ν = 0, 1, 2 (mod 3) we introduce the following families of partitions: Q ν s (n) := {(n 0 , n 1 , ..., n s ) ∈ N s+1 |n = n 0 + n 1 + ... + n s , n i ≡ −i − ν (mod 3), 
the numbers of partitions in these families of partitions.
The partitions from (9) we shall relate to the partitions appearing in the Gordon's generalization of the Rogers-Ramanujan identities:
P k,i (n, m) := {(n 1 , ..., n m ) ∈ N m |n = n 1 + ... + n m , n j ≥ n j+1 , n j ≥ n j+k−1 + 2, 
Proof. For any given n, ν if α = (n 0 , ..., n s ) ∈ Q ν s (n) = ∅, then
The recursions for the number theoretic functions q ν s (n) (defined by (23) ) are given by the following proposition.
Proposition 2 For n ∈ N, s ∈ Z + , ν ∈ Z 3 we have:
with initial conditions
together with the convention q ν s (0) = 1 if s = ν = 0 or s = −1, ν = 1; 0 otherwise. We put
if (s ≤ 0 or n ≤ 0) and n = s, so that the right-hand side of (16) 
In the subcase a 2) n s−1 = 1, from (9) it follows n s−1 ≥ n s − 2, hence n s = 3. So Q 2 1 (4) = {(1, 3)} and q 2 1 (4) = 1, and for s ≥ 2 by lettinĝ
we obtain all partitions from Q ν+2 s−2 (n−2s−2, because n s−2 > n s (= 3), n s−3 ≥ n s−2 −2(≥ 1).
By combining the two bijections from a1) and a2) we obtain the first relation in (16).
. In the case s = 0, we have ν ≡ 2 (mod 3) we need to check that q 2 0 (n) = q 0 0 (n − 1). For n > 1 it is obvious, and for n = 1, q Corollary 3 For n ∈ N, s ∈ Z + , ν ∈ Z 3 (with the conventions from the Proposition 2) we have
Corollary 4 For the number theoretic functions q ν (n), (ν = 0, 1, 2) defined in (11) we have the following formulas:
Proof. Follows easily by Corollary 3 with the help of Proposition 1.
Relation to Gordon partitions
In this subsection we shall relate partition families Q ν s (n) from (9) firstly to standard partitions with additional difference conditions and secondly to Gordon partitions. For n ∈ N, s ∈ Z + , ν ∈ Z 3 we introduce the following families of partitions:
and denote byq
Proposition 3 For any n ∈ N and 0 ≤ s ≤ n we have
and n Now we shall relate the partition familiesQ ν s (n) to the Gordon's partitions families defined in (12).
Proposition 4 In terms of the numbers p k,i (n, m) of Gordon partitions defined in (12) we have the following formulas:
, s + 1) and again α → α ′ is a bijection.
, s + 1) and α → α ′ is a bijection. The proof is finished.
By combining the Proposition 3 and Proposition 4 we obtain
Corollary 5 For any n ∈ N and 0 ≤ s ≤ n, ν ∈ {0, 1, 2} we have
where p 3,i (n, m) is the number of partitions (n 1 , ..., n m ) of n(= n 1 + ... 
Remark 6
We have
1.3 Equipotence of the families Q ν (n), ν = 0, 1 of partitions Theorem 7 For n ∈ 3N, ν = 0, 1, the set of partitions
are equinumerous, i.e. Card Q 0 (n) = Card Q 1 (n).
Proof. We have to prove that CardQ 0 (n) = CardQ 1 (n) (n ∈ 3N) or, by using the notation (11) that
By relations (20) i), iv) of Corollary 4 this is equivalent to s≡2 (mod 3)
and, by Corollary 5. this is equivalent to s≡0 (mod 3)
with n ∈ 3N, s > 0.
Now we employ the Theorem 1 of reference [2] in the special case k = 3, i = 2, 3, d = 0. In our notations (13) and by replacing q for q 3 special case reads as follows:
where
Similarly we get
From (25) ⇐⇒ (26) ⇐⇒ (27) and (29) , (30) to prove (25) it is enough to prove the equality of generating functions
and 1 + n≥1,n≡0 (mod 3)
Observe now that for (n 1 , n 2 ∈ N 2 ) we have
By change of variables (n 1 , n 2 ) → (n 2 , n 1 ) in (32), the quantity N 2 − 2N 1 = n 2 − 2(n 1 + n 2 ) = −2n 1 − n 2 gets transformed to −n 1 − 2n 2 = −N 1 − N 2 and the R.H.S of (32) becomes the R.H.S of (31) so the R.H.S of (31) and (32) are equal. This proves the Theorem 7
Theorem 8 For the functions q (0) (n), q (1) (n), q(n) we have the following generating functions:
Proof. The relation i) is obtained in (31). In order to prove relation ii) we use (20), iii) to get
s (n + 2s + 2). 
Now, by substitution into generating function for q (1) we obtain relation ii).
For the purpose to to prove relation iii) firstly we use relation vi) in Corollary 5 to get: Once having this relation, the statement iii) follows directly.
Corollary 6
We let χ denote the generating function which is the sum of generating function of i), ii) and iii) in Theorem 8. Then, we have χ = n 1 ,n 2 ≥0
